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NEKORANDUM FOR FILE 

I N T R O D U C T I O N  

I n  an e f f o r t  t o  b e t t e r  u n d e r s t a n d  t h e  r e a u i r e m e n t s  
for o p e r a t i n g  t h e  A p o l l o  CSM i n  a minimum DoT’rer ( i . e .  q u i e s c e n t )  
mode, t h e  Gemini B c o n f i p u r a t i o n  was r e v i e w e d  w i t h  r e D r e s e n t a t i v e s  
o f  t h e  McDonnell-Douglas C o r p o r a t i o n .  The Gemini E3 ~ l l l  b e  u s e d  
i n  t h e  MOL propram,  and  d u r i n g  t h i s  30 daii m i s s i o n  w i l l  b e  o p e r a t e d  
i n  o r b i t  i n  a mode r e q u i r i n g  minimum e l e c t r i c a l  power,  m a i n t e n a n c e  
and m o n i t o r i n g ;  a mode o f  o p e r a t i o n  t h a t  i s  s i m i l a r  t o  p r o j e c t e d  
u s e  o f  t h e  Apo l lo  CSM f o r  f u t u r e  A A P  m i s s i o n s .  The t e x t  o f  t h i s  
memorandum was D r e s e n t e d  t o  C .  FT. Mathews a t  NASA H e a d n u a r t e r s  
on F e b r u a r y  13 ,  1 9 6 8 .  

G E M I N I  B OPERATIONAL REQUIREMENTS 

The Gemini S p a c e c r a f t  ( S / C )  w i l l  b e  r e n u i r e d  t o  Drovi.de 
G & N ,  e n v i r o n m e n t a l  c o n t r o l ,  communica t ions ,  and e l e c t r i c a l  nower 
f o r  i t  o p e r a t i o n  d u r i n g  t h e  l a u n c h  and  a s c e n t  phase  o f  t h e  m i s s i o n .  
F o r  t h e  d e s c e n t  and r e - e n t r y  p h a s e ,  i n  a d d i t i o n  t o  t h e  above 
f u n c t i o n s , t h e  S/C w i l l  p r o v i d e  r e t r o  p r o p u l s i o n  and r e a c t i o n  c o n t r o l .  

Dur inp  t h e  q u i e s c e n t  D o r t i o n  o f  t h e  m i s s i o n  t h e  S/C 
i s  d e p r e s s u r i z e d  t o  0 . 1  p s i a ,  w i t h  t h e  crew n o t  r e - e n t e r i n p  t h e  
S/C u n t i l  t h e  end  o f  t h e  m i s s i o n .  E l e c t r i c a l  and t h e r m a l  power 
a re  p r o v i d e d  t o  t h e  S/C bv t h e  l a b o r a t o r y ,  as w e l l  a s  t e l e m e t r y  
for ground m o n i t o r i n g  o f  t h e  S / C  s t a t u s .  

SUBSYSTEM DESCRIPTION 

P o s i t i v e  i s o l a . t i o n  v a l v e s  p l a c e d  i n  l i n e  below N 2  

p r e s s u r i z a t i o n  t a n k ,  between f u e l  t a n k  and motor ,  and be tween 
o x i d i z e r  t a n k  and moto r .  Redundant h e a t e r s  and t h e r m o s t a t s  on 
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r e a c t a n t  t a n k s ;  h e a t e r s  on v a l v e s ,  l i n e s  and  r e g u l a t o r s .  
Tempera tu re  and p r e s s u r e  t r a n s d u c e r s  on N2 t a n k  and r e a c t a n t  
t a n k s .  Two i n d e p e n d e n t  RCS s y s t e m s .  

I s o l a t i o n  v a l v e s  a r e  n o t  opened u n t i l  r e - e n t r y  n h a s e .  

RETRO 

S i x  Gemini s o l i d  motors  p r o v i d e d  for r e - e n t r y .  
F i v e  m o t o r s  w i l l  p r o v i d e  s a f e  re-entrTr.  

Power d u r i n g  c lu iescent  n e r i o d  n r o v i d e d  by  l a b o r a t o r y  ; 
p r e s e n t  a l l o c a t i o n  i s  a p p r o x l m a t e l y  1 6 0  W a v e r a g e .  E i g h t  45 AH 
Ag-Zn b a t t e r i e s  p r o v i d e d  for a s c e n t  and r e - e n t r y ,  no  r e c h a r g e  
c a p a b i l i t y  p r o v i d e d .  

ECS - 
Gaseous O2 c a r r i e d  t o  p r o v i d e  for a s c e n t  and  r e - e n t r y .  

Two s e p a r a t e  GOX svstems u t i l i z e d ,  one system on t h e  S/C, o t h e r  
i n  t r a n s i t i o n  s e c t i o n .  

Thermal c o n t r o l  p r o v i d e d  b y  S/C r e d u n d a n t  c o o l a n t  
l o o p s .  R a d i a t o r  removed f r o m  s y s t e m ,  and " c o l d  D l a t e "  n r o v i d e d  
a t  t h e  S / C - l a b o r a t o r y  i n t e r f a c e  t o  p r o v i d e  a thermal  i n p u t  from 
t h e  l a b o r a t o r y  e l e c t r i c a l  power  s y s t e m  c o o l a n t   loo^. A l l  S/C 
eauipment  h e l d  be tween t 4 O o  a n d  t 8 0 ° ~ ,  by u s i n g  one a c t i v e  
c o o l a n t  l o o p  w i t h  s econd  l o o p  on s t a n d b y .  Each c o o l a n t  l o o p  
has one pump, one  i n v e r t e r , w i t h  a heavy d u t y  backurs i n v e r t e r  
p r o v i d e d  f o r  r edundancy .  E x t e r n a l  r s a i n t i n g  on S/C p r o v i d e s  
a / &  = 1. 

G & N  

A l l  s v s t e m s  o f f ,  o r  on s t a n d b y  d u r i n a  q u i e s c e n t  p e r i o d  
o f  m i s s i o n ,  
t e m p e r a t u r e s  on c r i t i c a l  components .  Undate  t o  I M U  p r o v i d e d  

A p p r o p r i a t e  t h e r m a l  c o n t r o l  p r o v i d e d  t o  m a i n t a i n  

r n e m  I vlll l a b c r a t c r y  p r i o r  t o  r e - e n t r y  

COMMUNI CATIONS 

A l l  systems o f f  d u r i n g  q u i e s c e n t  p e r i o d  of m i s s i o n .  
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A l l  s t age  s e n a r a t i o n s  u t i l i z e  s n r i n a s  i n  l i e u  o f  
s e p a r a t i o n  r o c k e t s .  I n i t i a l  s e p a r a t i o n  be tween S/C a d a D t e r  
and l a b o r a t o r y  for r e - e n t r y  uses  s p r i n p s  t o  a t t a i n  a ~ n r o x i m a t e l ~ ~  
a 3 f t / s e c  r a t e .  

PYROTECHNICS 

A l l  p v r o t e c h n i c s  w i l l  be  h e r m e t i c a l l y  sea led  u n l t s ,  
where a p D l i c a b l e .  L i n e a r  c h a r g e  d e v i c e s  w i l l  b e  Q u a l i f i e d  f o r  
t h e  f u l l  m i s s i o n .  

INSTRUMENTATION 

Dur ing  q u i e s c e n t  p e r i o d  o f  t h e  m i s s i o n ,  crew i n  t h e  
l a b o r a t o r y  w i l l  m o n i t o r  1 0  parameters from S/C u s i n g  meters,  
a n n u n c i a t o r s ,  and a u r a l  w a r n i n p .  P a r a m e t e r s  mon i to red  by crew 
a re  : 

O2 p r e s s u r e ,  s e c o n d a r y ,  L/H 

O2 p r e s s u r e ,  s e c o n d a r y ,  R/H 

Coolant  pumn f a i l u r e ,  p r i m a r y  

Coolant  pump f a i l u r e ,  s e c o n d a r y  

N p r e s s u r e ,  svs t em A 

N D r e s s u r e ,  sys t em B 

F u e l  t a n k  p r e s s u r e ,  s y s t e m  A 
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F u e l  t a n k  p r e s s u r e ,  s y s t e m  B 

O x i d i z e r  t a n k  p r e s s u r e ,  s y s t e m  A 

O x i d i z e r  t a n k  r r e s s u r e ,  s y s t e m  B 

Approximate ly  73 S/C p a r a m e t e r s  m o n i t o r e d  by ground 
d u r i n g  q u i e s c e n t  p e r i o d ,  t h r o u g h  l a b o r a t o r y  communicat ion s v s t e m .  
S/C i n s t r u m e n t a t i o n  s y s t e m  i n t e r r o g a t e d  o n l y  d u r i n g  s t a t i o n  p a s s ,  
s y s t e m  l e f t  o f f  when n o t  b e i n g  i n t e r r o g a t e d  b y  ground .  

CONCLUSIONS 

I n  p o s t u l a t i n g  t h e  development  o f  a q u i e s c e n t  CSM, t h e  
i n i t i a l  m o d i f i c a t i o n  would be t o  e l i m i n a t e  t h e  need  f o r  t h e  f u e l  
c e l l  power p l a n t s  c a r r i e d  w i t h  SM, The r emova l  o f  t h i s  system, 
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e i t h e r  bv  usinF: i t  for t h e  a s c e n t  p h a s e  o n l v  or r e n l ? c i n p  i t  
w i t h  b a t t e r i e s ,  would r e d u c e  C S N  h o u s e k e e n i n g  Dower r e n u i r e -  
ments  d u r i n g  q u i e s c e n t  o p e r a t i o n  b y  450 t o  5 0 0  w a t t s .  Anar t  
from h e a t e r  r e q u i r e m e n t s ,  t h i s  s y s t e m  a c c o u n t s  for a mador 
p o r t i o n  of  t h e  C S N  housekeep ing  power r e n u i r e m e n t s .  

The a v a i l a b i l i t v  of a r e t r o  system c a p a b l e  o f  r e l i 2 b l e  
o D e r a t i o n  s u b s e q u e n t  t o  a n  e x t e n d e d  e a r t h  orb:-t m i s s i o n  would 
c o n s i d e r a b l y  r e d u c e  r e l i a n c e  on t h e  SlV! FCS sTistem, a h a n d j c p r  
t h a t  i s  v e r v  a n p a r e n t  i n  t h e  p r e s e n t  AAD m i s s S o n s .  Pol low_inp 
t h e  Gemini B c o n c e n t ,  t h e  a v a i l a b i l i t y  o f  such  ;? system c o u l d  
f e a s i b l y  remove a l l  r e a u i r e m e n t s  for an  SM FCS s v s t e m  s u b s e a u e n t  
t o  t h e  a s c e n t  p h a s e  o f  t h e  m i s s i o n .  RCS r e q u i r e m e n t s  for d e o r b i t  
c o u l d  b e  n r o v i d e d  b y  a "dry" svs t em i n  t h e  CM, t h u s  o b v i a t i n g  
t h e  need  for an RCS sTTstem t h a t  would b e  u s e d  d u r i n p  a s c e n t ,  
m a i n t a i n e d  d u r i n g  t h e  m i s s i o n ,  and r e u s e d  d u r i n p  d e o r b i t .  

1 0 2  2-RKM-me f R .  K .  McFarland 


